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EXECUTI VE SUMVARY

W PIT tagged wild spring and summer chinook salnon parr in
the Snake River Basin in 1991, and subsequently nonitored these
fish during their snolt migration through Lower Ganite, Little
Goose, and McNary Dans during spring and summer 1992. Thi s
report details our findings, which are summarized bel ow

1) Collection and tagging procedures devel oped under a previous
3-year project funded by the Corps of Engi neers (CCE)
continued to be highly effective and successful during

sumrer and fall 1991.

2) W PIT tagged and released 12,086 wild spring and summrer

chi nook salnmon parr in 13 streans in ldaho and 3 streans in

Oregon fromlate July to Cctober 1991.

3) The total observed nortality from collection, tagging, and
24-hour delayed nortality was 1.6% for ldaho streans and

0.5% for Oregon strearns. No PIT tags were lost during the

24-hour delayed nortality tests.

4) The percentage of released PIT-tagged fish subsequently

detected in 1992 at the three dans (conbined) was 10.8%

and ranged from 5.4 to 20.7% depending on stream of origin.

5) Significantly nmore wild fish were detected from

Oregon streans (16.5% than from lIdaho streans (9.1%

(P < 0.001).

6) Fish that were larger at the tine of release were detected
at a significantly higher rate the following spring than

their smaller cohorts (P < 0.001).



8)

10)

WIld fish outmgrating through the danms in April and My
were significantly longer at tinme of tagging than fish
outmgrating in June (P < 0.001). Since we observed this
trend in all previous years, we believe that fish size may
be an inportant factor influencing selection of overw nter
habi tat and/or the dynamcs of snoltification.

Qutmgration timng of wld spring chinook salnon at Lower
Granite Dam was earlier overall than for the previous 3
years. The m ddl e 80% of conbined popul ati ons passed
between 15 April and 27 May at Lower Ganite Dam between 21
April and 1 June at Little Goose Dam and between 1 May and
1 June at McNary Dam

Qutmgration timng was earlier for wild sumer chinook
salmon than for wild spring chinook salnon at all three
dans. The m ddl e 80% of conbi ned popul ati ons passed between
11 April and 26 May at Lower Ganite Dam between 18 April
and 12 May at Little Goose Dam and between 29 April and 31
May at McNary Dam

Protracted arrival distributions and small sanple sizes nade
it difficult to statistically quantify small differences in
outmgration timng at Lower Ganite Dam between fish from
di fferent streans. Consequently, the only statistically
significant timng difference we detected between fish from
different streanms was the timng between the |Imaha R ver
and upper Big Creek. The Immaha River fish arrived at Lower
Ganite Dam significantly earlier than upper Big Creek fish
(P < 0.05).



11]

12)

13)

14)

Peak passage periods of the conbined populations of wld
spring and summer chinook salnon did not coincide with peak
river flow periods at Lower Ganite Dam but did

coincide with peak river flow periods at Little Goose

and McNary Dans,

Unusual |y warm weather and high water tenperatures in late
winter and spring appeared to result in an earlier
outmagration timng for all wild smolts in 1992.

Diel timng of wild chinook salnon snolts passing from the
fish and debris separators varied anong dans over the

m gration season. Slightly nore fish exited the fish and
debris separators at Lower Ganite and Little Goose Dans
during daylight hours than at night; however, nore than
twice as many fish exited the fish and debris separator at
McNary Dam during daylight hours than at night.

There is a dire lack of environnental information on study
streams in ldaho and Oegon. Only five US. Ceol ogica
Survey stations recorded flow information in these streans,
and no continuous water tenperatures were taken on any of

t he streans.



| NTRODUCTI ON

Project GCoals
The goals of this study are to 1) characterize the
outmgration timng of different wild stocks of spring and sumrer
chinook salmon snolts at dams on the Snake and Col unbia Rivers,
2) determne if consistent patterns are apparent, and 3)
determ ne what environnental factors influence outmgration

timng.

Backgr ound

The Snake River drainage once produced a relatively stable
and vi able popul ation of spring and summer chi nook sal non.
Raynmond (1988) estimated that prior to 1970, conbined popul ations
of wild spring and sumrer chinook salnon snmolts arriving annually
at lce Harbor Dam ranged from 1.3 to 2.0 mllion. Wth virtually
no prograns in place for their protection during dam passages,
these wild popul ations produced adult returns ranging from 50,000
to 79,000 fish, with an average return rate of 4.4%

However, major problens devel oped during the 1970s that
severely inpacted these wild populations during their mgrations
t hrough the hydroel ectric conpl ex. In the early 1970Cs, three
additional dans were conpleted on the |ower Snhake River.

Concom tantly, gas supersaturation caused by spilling excess
wat er during average-to-high flows was identified as a major
cause of nortality affecting both adult and juvenile mgrants
(Ebel et al. 1975). The opposite extreme also occurred during

this period. Severe droughts in the Snake River during 1973 and



1977 were associated with catastrophic |losses of smolts, although
the |osses were probably related nore to poor passage conditions
at dams than to |ow flows. Moreover, during the latter part of
the decade, nortalities and injuries associated with certain
conmponents of newly installed collection and bypass facilities at
Lower Ganite, Little Goose, and McNary Dans |ikely decreased
survival .

The spawni ng escapenent trends from 1960 through the early
1980s chronicle the rapid decline in wild population (Wite and
Cochnauer, in press). During 1960-70, redd counts in the Mddle
Fork of the Salnon River index areas averaged 1,603 redds (.1,026-
2,180), but from 1971 to 1978, the counts dropped to an average
of 683 redds (221-1, 348). During the next 6 years (1979-84),
counts plumeted to an average of 142 redds (38-195). A once-

vi abl e population of wild fish appeared to be nearing extinction.
However, the severely reduced spawni ng escapenents in the early
1980s produced substantial increases in spawning indices in

recent years. From 1985 through 1988, redd counts in the Mddle
Fork of the Salnon River averaged 533 redds (350-972): a four-
fold increase over the previous 6-year period. WId stocks are
clearly showing a high resiliency and potential for-recovery.

To some extent, downstream novenents of wld juvenile spring
and summer chinook salnon from natal areas occur during nost of
the year except md-winter (Edmundson et al. 1968, Durkin et al.
1970, Krcma and Ral eigh 1970, Bjornn 1971, Everest and Chapnman
1972, Raynond 1979, Sekulich 1980, Lindsay et al. 1986). By far

the |argest downstream displacenents occur in fall (0 age) and



spring (I+ age). The magnitude of the fall mgrations vary
annual ly by stream and are influenced by prevailing environnental
conditions and cover availability (Bjornn 1971, Raynond 1979,
Sekul ich 1980).

The fall mgrations do not include all individuals of a
particular stream population and are Iimted to novenents into
| arger downstream tributaries probably for overw ntering
pur poses. The spring novenents are associated wth
snoltification and downstream mgration to the sea. Regar dl ess
of location in fresh water, all yearling chinook salnon follow
this life history pattern except for small nunbers of precocious
mal es (Bjornn 1971). If flows are adequate, these mgrations
culmnate in all fish noving into the sea.

Before 1989, data on the timng of individual populations of
wild fish as they passed through the |ower Snake River on their
way to the sea were limted. Raynmond (1979) reported on the
timng of wild snolts arriving at lIce Harbor Dam from 1964
t hr ough 1969. In that study, the conposite population (nostly
wild) arrived at the damin early April and was usually present
until md-June. Peak novenents varied annually, occurring as
early as 20 April and as late as 20 My. In addition, the timng
of a few individual populations Were reported for only two years,
1966 and 1967. In 1966, Raynond found the earliest arriving fish
were from Eagle Creek and the Immaha River in Oegon, with a
medi an passage date of 16 April for both streanms. The |atest
arriving fish were from the Gande Ronde and Wallowa Rivers in

Oregon with nedian passage on 3 June for both streans. In 1967,



the earliest arriving fish were from the Lemhi River in Idaho,
wth a nmedian passage date of 21 April, while fish from a nearby
stream the East Fork of the Salnon Rver, arrived last, with a
nmedi an passage date of 19 My. Li ndsay et al. (1986) found that
wild smolts from the John Day R ver noved past John Day Dam on
the Colunbia River between md-April and early June from 1979

t hrough 1984. However, sanple rates were extrenely low at the
dam averaging 0 to 6 fish annually.

A detailed review of Raynond's unpublished field notes and
data reveals that his results do not provide the scope or
precision that is currently required for naking decisions on
behal f of these fish during their snolt mgrations through the
hydr oel ectric conpl ex. For logistical reasons, the timng of
popul ati ons from individual streans or reaches received little
attention. Moreover, by today's standards, the nethods used were
primtive. Various forns of thermal marks including hot brands,
al cohol and dry ice, and liquid nitrogen were used to mark very
smal |l parr in fall. Nearly all of these marks woul d have been
virtually wunnoticeable, mnuch less identifiable, the follow ng
spring.

Marked fish were not representative of the entire popul ation
in any particular stream as neérly all marking was on parr
caught in box traps in fall, and marking of fish not mgrating at
this time was limted to a few individuals in a few streans.

Only fish greater than 70-mm fork |ength were marked. Thi s
i kely would have excluded from the study nearly half of the fish

sanpled in all streans. In many cases, release nunbers were |ow.



In all cases, recoveries of marked fish at |ce Harbor Dam were
low, usually in the range of O 10 fish.

Before 1992, fisheries managenent relied on branded hatchery
fish, index counts at traps and dans, and flow patterns for
information to guide decisions on dam operation and when to use
wat er set aside for fish. In 1992, a nore conplete approach
integrated PIT-tag information on passage of several wld spring
and summrer chinook sal nmon stocks through Lower Ganite Dam W
are now noving closer to sone specific goals of the Col unbia
River Basin Fish and Wldlife Program of the Pacific Northwest
El ectric Power Planning Council and Conservation Act (1980).
Section 304(d) of this program states that: "The nonitoring
program will provide information on the mgrational

characteristics of the various stocks of sal nobn and steel head

w thin the Colunbia Basin." Further, Section 201(b) urges
conservation of genetic diversity. This will only occur if wild
stocks are preserved. Cearly, the advent of PIT-tag technol ogy

has provided the opportunity to precisely track the snolt
m grations of many stocks as they pass through the hydroelectric
conplex on their way to the ocean.

The National Marine Fisheries Service (NWS) began a
cooperative study with the US Arny Corps of Engineers (COE) in
1988 to PIT tag wild spring and summer chi nook sal non parr for
transportation research. This project continued through md-
1991, with outmgrating snolts nonitored during spring and summer
1989-91 as they passed Lower Ganite, Little Goose, and MNary
Danms (Matthews et al. 1996, 1992; Achord et al. 1992).



Information from this study denmonstrated that timng of various
wild stocks through Lower Ganite Dam differed ambng streans and
also differed from patterns for hatchery-reared fish. General |y,
the outmigrations of wild spring chinook salnon were |ater and
nore protracted than for their hatchery-reared counterparts, and
they also exhibited variable outmgration timng patterns over
the 3 years. Conversely, the outmgrations of wld sumer
chinook salnmon were earlier and nore protracted than for their
hat chery counterparts.

This report provides information on the wld chinook sal non
parr PIT tagging in 1991, and the subsequent nonitoring of these
fish as they mgrated as smolts through Lower Ganite, Little

Goose, and McNary Danms during spring and summer 1992.
FI SH COLLECTI ON AND TAGA NG

From late July to Cctober 1991, we collected and PIT tagged
wild spring or sumrer chinook salnmon parr in 13 streams in |daho
and 3 streams in Oegon (Fig. 1). Fish were collected and tagged
from various reaches of each stream Qur primary objective was
to collect parr with mnimal inpact to the fish, Areas of high
parr concentration were |ocated by snorkeling in advance of
col | ection. Thus, we concentrated our collection and marking
efforts in areas within each stream where parr abundance was
hi ghest .

Two primary methods were used to collect fish for tagging
el ectro-fishing and a seining nmethod that we devel oped

specifically for this application. This seining nmethod was used
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in three streams in Idaho and two streans in Oregon where fish
densities were high. One seine was positioned securely across
the lower end of a run or pool, while a second seine was placed
across the river approxinmately 10-30 m upstream from the | ower
sei ne. The second seine was usually shorter and was noved
qui ckly downstream crowding fish toward the |ower seine. As the
lead line of the upstream seine crossed the lead line of the
downstream seine, the lead line of the downstream seine was
pul led up out of the water, trapping the fish. Captured fish
were nmaintained in water by allowing the center of the seine to
sag into the river. The fish were transferred in a water-tight
sanctuary dip net (Matthews et al. 1986) to a 20-liter bucket and
portaged to live cages to await tagging. Because densities of
parr were low in nost streams, electro-fishing was used in all
the remaining streans. El ectra-fishing units were the Snmith-
Root' Mbdel 12. Techniques and settings used were those
reconmended by the manufacturer. Stunned fish were collected
from the river with standard netted dip nets and placed in
buckets for portaging to the live cages. To maintain mni mum
collection stress, all activities were nearly always term nated
when water tenperatures reached 160C, or when any other
occurrence suggested fish were being adversely affected.

The conponents and setup of the PIT-tagging station were the
same as those described by Prentice et al. (1990b). Taggi ng was

conducted using two portable PIT-tagging stations designed and

I Reference to trade names does not inply endorsenent by
Nati onal Marine Fisheries Service, NOAA



constructed by NWFS specifically for use beside streans in the
field. Components of each station included an electronic

bal ance, digitizer, tag detector, automatic tag injector, and
printer. A nultiport controller electronically directed the flow
of information between the conputer and other conponents of the
station. A small 12-V battery powered the entire station except
for the balance that was powered by a snmall external battery.

The automatic tag injector used a push-rod system which injected
tags into the fish using high-pressure air. Each injector was

| oaded with clips containing approximately 150 PIT tags each.

To prepare the conputer system to record marked fish, a
program and a data disk were inserted into the conputer, and the
file name was designated. Header information at the beginning of
each file included file name, creation date and tine, tagger,
species, run, rearing type, brood year, mgratory year, tag site
raceway/transect, capture nethod, water tenperatures at tagging
and rel ease, tagging nethod, agency, coordinator |D coments,
rel ease date and tine, release l|ocation and rel ease river
kil oneter.

To initiate the marking process, a neasured volunme of
concentrated MS-222 anesthetic was added to a plastic pan. The
fish were dipped froma live cage with a sanctuary dip net and
poured into the pan, bringing the anesthetic solution to
40-50 ppm inmedi ately. After anesthesia, fish of other species
and chinook salnmon parr that were injured or less than 55 nm fork

length were sorted and rejected (a few chinook salnon less than

55 mm were inadvertently tagged). Each renmi ning chinook sal non
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parr was injected with a PIT tag using the technique described by
Prentice et al. (1990b). The tagged fish was then passed through
the detector loop automatically recording the tag code on the
conput er. Next, the fish was placed on the electronic bal ance
and the weight in grams was entered on the conputer. Final ly,

the fish was laid on the digitizing board, where an electronic
stylus was activated at the fork of the tail, and the length in
mllinmeters was recorded on the conputer. The digitizer assenbly
also included a grid or nenu of individual coments or commands
that could be activated by the stylus for any fish. O her
comrents could be added to the data sets of individual fish using
t he conputer keyboard.

After tagging, fish were allowed to recover in a bucket of
fresh water, transferred back to a live cage in the stream and
held for a mnimum of 0.5 hours before rel ease back into the
stream Tagged fish were released to the stream as close as
possible to the location where they had been coll ected.

Approxi mately 8-12% of the tagged fish from nost streans were
held in a live cage in the stream for 24 hours to evaluate tag
| oss and del ayed nortality.

At the end of each day, data diskettes were taken to the
main canp and the data transferred to a |larger conputer, where
the files were edited. A gas-powered generator powered the
| arger conputers and charged batteries in the small conputers and
t aggi ng stations.

During 29 working days, from late July to Cctober 1991, we

collected 12,517 wild spring and sunmer chinook salnon parr in
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| daho and Oregon (Table 1 and Appendix Table 1). O these,
12,086 were PIT tagged and rel eased back into the streans.
Nunbers tagged and rel eased per stream ranged from 209 in Cape
Horn Creek to 1,107 in the Lostine River.

The fork length of wild fish tagged in lIdaho ranged from 49
to 129 mm wth an average of 67 mm (Table 1 and Appendi x Table
1). The weight ranged from 1.2 to 26.4 g with an average of
4.2 q. In Oregon streams, the fish were larger, with an average
fork length of 83 nmm (range 56 to 121 mm) and an average wei ght
of 6.2 g (range 1.4 to 21.1 g).

Mortality associated with tagging procedures was |ow and tag
| oss was zero (Table 2 and Appendix Table 2). Col l ection
nortality using electrofishing was 1.4 and 0.6% for |daho and
Oregon streams, respectively. The total observed nortality was

1.6 and 0.5% for ldaho and Oregon streams, respectively.
DETECTI ONS AT DANMS

During spring and summer 1992, surviving chinook salmn PIT
tagged .for this study mgrated downstream volitionally through
the hydroel ectric conplex on the Snake and Colunbia Rivers. O
the eight dans smolts passed, three were equipped with conplete
smolt collection and PIT-tag nonitoring systens: Lower Ganite
and Little Goose Dans on the Snake River, and McNary Dam on the
Colunmbia River (Fig. 1).

At the collection dans, all snolts guided away from the
turbine intakes and into the juvenile bypass systens were

electronically interrogated for PIT tags as they passed through
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Table |.--Summary of the nunbers collected, nunmbers PIT tagged
and rel eased, and average fork |engths and weights of
wild spring and sumer chinook salnon parr in Idaho and
Oregon in sumer and fall 1991.

Average length Aver age wei ght
Taggi ng Nunber Nunber tagged of tagged fish of tagged fish
| ocation col | ected and rel eased (mm) (9)
| daho

Bear Valley Creek 1,069 1,042 68 4.3
El k Creek 468 462 70 5.1
Sul phur Creek 213 210 67 4.1
Cape Horn Creek 211 209 63 3.6
Marsh Creek 1, 005 981 66 3.9
Val | ey Creek 998 969 70 4.8
E. Fork Salnmon River 698 669 76 5.9
Herd Creek 327 307 72 51
S: _Fork Sal nbn River 1, 160 1, 027 64 3.5
Big Creek (upper) 1,032 998 70 4.2
W Fork Chanmberlain Creek 1,085 1, 057 64 3.3
Chanberl ain Creek 339 338 67 3.4
Secesh River 1,060 1,012 64 3.6

Totals or averages 9, 665 9,281 67 4.2

O egon

Cat herine Creek 967 940 83 7.3
Lostine River 1,122 1,107 86 7.6
I Mmaha River __763 __ 758 7 4.4

Totals or averages 2,852 2,805 83 6.2

Combi ned totals
or averages 12,517 12, 086 71 4.5
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Table 2.--Mrtality and tag loss for wild spring and sunmer
chi nook salnon parr collected and PIT tagged in |daho
and Oregon in sumrer and fall 1991.

Taggi ng Mortality (% 24- hour
|l ocation Col l ection Tagging 24-hour Overall tag loss (%
| daho

Bear Valley Creek 0.7 0.0 1.7 0.8 0.0
El k Creek 0.9 0.0 0.9
Sul phur Creek 0.9 0.0 0.0 0.9 0.0
Cape Horn Creek 0.5 0.0 0.5
Marsh Creek 0.9 0.0 0.0 0.9 0.0
Val | ey Creek 1.6 0.0 0.0 1.6 0.0
E. Fork Salnon River 3.7 0.0 0.0 3.7 0.0
Herd Creek 4.3 0.0 1.4 4.9 0.0
S. Fork Salnon River 2.2 0.0 1.4 2.4 0.0
Big Creek (upper) 1.8 0.2 1.7 2.4 0.0
W Fork Chanberlain Creek 0.0 0.2 3.9 0.7 0.0
Chanberl ain OCreek 0.0 0.0 0.0
Secesh River 1.2 0.0 0.5 1.3 0.0
Aver ages 1.4 0.0 1.2 1.6 0.0
O egon
Cat herine Creek 1.2 0.0 0.0 1.2 0.0
Lostine River 0.0 0.0 0.0 0.0 0.0
I maha River - 0.1
Aver ages 0.6 0.0 0.0 0.5 0.0
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the distribution flumes downstream from the outlet orifices of
the fish and debris separators. The PIT-tag nonitor systenms were
described by Prentice et al. (1990a). Dates and tinmes to the
nearest second were recorded on a conputer as PlIT-tagged fish
passed through the nunbered detector coils in the fish

di stribution flunes. ~11 detection data were transferred daily
to the mainframe conputer operated by the Pacific States karine
Fi sheries Comm ssion in Portland, O egon.

Detection totals and percentages were based exclusively on
first-time detections of PIT tags at the three collector dans.
That is, PIT tags detected at Little Goose and/or MNary Dans
that were detected previously at Lower Ganite Dam were
subtracted from the totals for the second dam they encountered.

From 5 April to 27 July 1992, a total of 1,309 fish PIT
tagged for this study were detected at the three dams (Table 3
and Appendi x Tabl es 3-18). The conbined detection rate at the
three collector dans was 10.8% wth 6.4, 2.8 and 1.7% detected
at Lower Ganite, Little CGoose, and MNary Dams| respectively.
Detection rates at the dams varied by stream of origin (Fig. 2
and Table 3), ranging from 5.4% of the Secesh River fish in Ildaho
to 20.7% of the Imaha River fish in Oegon. Using a two-sanple
Z-test, we found the overall detection rate for the 3 O egon
streans significantly higher than for the 13 lIdaho streans
(P < 0.001). Detection rates from Oregon streans averaged 16.5%
(13.2-20.7% while detection rates from Idaho streans averaged

9.1% (5.4-16.7%.
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Table 3.--Summary of the detections of PIT-tagged wild spring and
summer chi nook sal non snolts at three dans in spring
and summer 1992. See Table 1 for nunbers rel eased.

Lover Granite Dam Little Goose Dam McNary Dam Tot al
Stream N % N % N % N %
| daho
Bear Valley O eek 69 6.6 25 2.4 8 0.8 102 9.8
Elk Creek 36 .8 19 4.1 9 1.9 64 13.9
Sul phur  Creek 24 11.4 9 4.3 2 1.0 35 16.7
Cape Horn Oreek 19 9.1 3 1.4 5 2.4 27 12.9
Marsh Creek 67 6.8 19 1.9 11 1.1 97 9.9
Valley O eek 34 3.5 20 2.1 7 0.7 61 6.3
E. Fork Salmon River 33 4.9 16 2.4 15 2.2 64 9.6
Herd Creek 17 5.5 12 3.9 3 1.0 32 10.4
S. Fork Salnon River 81 7.9 32 3.1 11 1.1 124 12.1
Big Creek (upper) 57 5.7 20 2.0 11 1.1 88 8.8
W Fork Chanberlain COreek 47 4.4 15 1.4 8 0.8 70 6.6
Chanberlain O eek 13 3.8 T 2.1 6 1.8 26 7.7
Secesh River 40 4.0 _11 1.1 4 0.4 55 54
Totals or averages 537 5.8 208 2.2 100 1.1 845 9.1
Oregon
Cat herine Creek 67 7.1 32 3.4 25 2.7 124 13.2
Lostine River 92 6.3 50 4.5 41 3.7 183 16.5
I maha River 73 9.6 47 6.2 37 4.9 157 20.7
Total s or averages 232 8.3 129 4.6 103 3.7 464 16.5

Conbined totals
or averages 769 6.4 337 2.8 203 1.7 1,309 10.8
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The proportions of total fish detected at the three dans
were 58.7, 25.7, and 15.5% for Lower Ganite, Little Goose, and
McNary Dans, respectively. Using chi-square tests, we found
significantly nmore fish were detected at Little Goose and MNary
Dans for fish originating from Oregon streanms than for fish
originating from ldaho streams (P < 0.001).

To ascertain how water tenperature may have affected chinook
salmon parr at times of tagging and release and thereafter, we
exam ned differences in detection rates for the various tag
groups in the streans where fish were tagged and rel eased under
different water tenperatures (Appendix Table 19). The det ection
rate of tag groups from all streans where water tenperatures were
130C or greater when tagging began was 10.3% \Wen taggi ng began
at tenperatures less than 130C, detection rate was 11.0%

However, a two-sanple Z-test showed no significant difference
bet ween these percentages.

For releases, the detection rate of fish from all streans
where water tenperatures were 14°C or greater at release tine was
10.5% When water tenperatures were |less than 14°C, the
detection rate was 11.7% These data showed a significant
difference in detection rates for these two water tenperature
regines (P < 0.05).

When we categorized tag groups by water tenperatures at both
tagging and release, we found that groups tagged and rel eased
under |owto-noderate tenperatures (tagging range 7.5-14.5°C;
rel ease range 9.5-16°C) were detected at significantly higher

rates than groups tagged and rel eased under noderate-to-high
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tenperatures (tagging range 10-17.5°C; release range 12.5-18.5°C)
(P < 0.001). The tag groups that were enconpassed by both of
these categories were assigned to the category they nost closely
fit.

Tables 4 and 5 present information on detections of PIT-
tagged fish at danms relative to fork length at tine of release.
The average fork length at release for fish from all |daho
streams was 2 mm less than that of Idaho fish detected at the
dans. A one-sanple t-test showed these lengths were
significantly different (P < 0.001). For fish from O egon
streans, the average fork length at release was the sane as that
of Oregon fish detected at the dans, indicating the group
arriving and guided at the danms was representative of the tagged
popul ati on. Wien data from both states were conbi ned, the
average fork length at release was 3 nm less than the average
fork length of fish detected at dams. These fork lengths were
significantly different (P < 0.001).

W also found a significant difference in fork |length at
time of release between fish that outmgrated in April and My
vs. fish that outmigrated in June (P < 0.001). Wen all streans
were conbined, fish outmgrating in June were 4-5 mm smaller on
average when released than fish outmgrating in April and My.
Al streams but one were represented by detections at the dans
after May. These data suggested that fish size may be an

i mportant factor influencing the dynamics of snoltification or

| ocation of overw ntering.
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Table 4.--Fork lengths at release of wild spring and sumrer
chinook salnmon tagged in 1991 and detected at dans

in 1992.
Aver age
fork St andar d
N length (m) deviation Vari ance

| daho streans

rel eased fish 9, 290 67 6 44

detected fish 845 69 6 39
Oregon__streans

rel eased fish 2,791 83 8 72

detected fish 464 83 8 65
Al streans

rel eased fish 12,081% 71 9 91

detected fish 1, 309 74 9 96

2 This release nunber different than release nunber in Table 1 because lengths on 5
fish were not recorded.
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Table 5.--Fork lengths at release of wild spring and sumer

chi nook sal non detected at dans in April, My, and
June 1992.
Aver age
fork St andard
N length (M devi ation Vari ance

| daho _streans

April 350 69 6 39
May 419 69 6 39
June 65 68 5 29

Oregon_streans

April 199 84 8 72
May 247 83 7 59
June 16 80 7 51

Al streans

Apri | 549 75 10 102
May 666 74 9 94
June 81 70 7 56
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QUTM GRATI ON TI M NG AT DAMs

Qutmigration timng at dams was calculated by totaling
detections in 3-day intervals and dividing by the total detected
during the season. This method was applied to individual and
conbi ned streans.

Diel timngs at danms were based on detections of fish
exiting the fish and debris separators. Timng was cal cul ated by
totaling detections of conbined populations of wild fish for each
of the 24 daily hours through various tine periods of the

outmgration and dividing by the total detected for the sane tine

peri ods.

Spring Chinook Sal non

Timng of snolt mgrations from individual streans was
calculated at Lower Ganite Dam however, if the nunbers detected
from an individual stream were low, they were conbined with those
of an adjacent stream in the sane drainage (Fig. 3).

Fish from Catherine Creek and Lostine River, both in
nort heast Oregon, and fish from East Fork of the Sal non
River/Herd Creek in Idaho had the earliest and nost conpressed
timng at Lower Ganite Dam (Table 6). The middle 80% of the
popul ati on passed the dam between m d-April and m d- May. Peak
passage dates for fish from these streans occurred around m d-
April and early My (Appendix Tables 9-10, 16-17).

Fish from the three major streans (Bear Valley/El k O eeks

Sul phur Creek, and Marsh/ Cape Horn Creeks) of the upper Mddle
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Table 6.--Dates of passage at Lower G anite Dam for PIT-tagged
wild chinook salnmon snolts from individual streans in
spring and sumer 1992.

Passage periods at Lower G anite Dam
Stream 10% 50% 90% Range

WIld spring chinook sal non

Bear Valley/El k Creeks 15 April 2 May 27 May 5 April-24
Sul phur Creek 16 April 3 May 23 May 10 April- 1
Mar sh/ Cape Horn OCreeks 17 April 5 May 30 May 10 April-13
Val | ey Creek 15 April 30 April 27 May 13 April- 4
E. Fork Salnmbn River/Herd Creek 13 April 21 April 15 May 10 April- 3
Big Creek (upper) 22 April 8 May 3 June 15 April-26
W Fork Chanberl ai n/ Chanber| ai n .

Cr eeks 15 April 26 April 3 June 12 April-24
Cat herine Creek 16 April 1 May 21 May 9 April-29
Lostine River 16 April 30 April 11 May 12 April- 2

W !l d sumrer chinook sal non

S. Fork Salrmon River 14 April. 29 April 27 May 7 April-27
Secesh River 13 April 29 April 4 June 5 April- 3
I maha River 10 April 21 April 3 May 6 April-21

June
June
July
June
June

June

June
June

June

July
July
May
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Fork of the Salnon River drainage, and from Valley Creek in the
upper Salmon River area had simlar outmgration timng at Lower
G anite Dam (Table 6). These fish showed a slightly later timng
at the dam than the three aforenentioned streams, with the middle
80% passing from md-April to late My. Peak passage dates from
these streans were scattered throughout this tine period
(Appendi x Tabl es 3-8).

Fish from upper Big Creek, a tributary of the lower Mddle
Fork of the Salnon River, and West Fork Chanberl ai n/ Chanberl ain
Creeks, tributary streans of the main Salnon R ver, had the nbst
protracted timng at Lower G anite Dam of all spring chinook
salnmon streans (Table 6). The middle 80% of these fish passed
the dam between md-April and early June. Peak passage dates
were scattered from md-April to md-My; however, peak passage
dates for fish from West Fork Chanberl ai n/ Chanberlain Creeks were
earlier than for fish from upper Big Creek (Appendix Tables 12-
14) .

Timng of snolts from individual streans was not cal cul ated
for Little Goose and McNary Dans due to |ow nunbers detected at
t hese dans.

W conbined all the wild spring chinook sal nbn stream
detections at each of the three dans and conpared the timng at
each dam with the river flows during the sanme tine periods
(Fig. 4. Qutmagrating wld spring chinook sal mon were detected
between early April and md-July at Lower Ganite Dam wth the
m ddl e 80% passing from md-April to late May (Table 7). Peak

passage dates occurred on 16 and 30 April. Peak fish passage

t
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Lower Granite Dam
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Table 7.--Dates of passage at Lower Ganite, Little Goose, and
McNary Dans for conbined popul ations of PIT-tagged
wi | d chinook salnon snolts in spring and sumer 1992.
Passage periods at dans
Dans 10% 50% 90% Range
WIld spring chinook salnon
Lower G anite Dam 15 April 1 May 27 May 5 April-13 July
Little Goose Dam 21 April 3 May 1 June 14 April-17 July
McNary Dam 1 May 9 May 1 June 23 April-18 July
WIld sumrer chinook sal non
Lower Ganite Dam 11 April 25 April 26 May 5 April-27 July
Little Goose Dam 18 April 29 April 12 May 14 April-12 July
McNary Dam 29 April May 31 May 18 April-16 July
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dates did not coincide with peak flows at the dam one- hal f of
these fish passed the dam in April under low river flows ranging
from 29 to 56 kcfs.

The middle 80% passage of wild spring chinook sal non
occurred between late April and early June at Little Goose Dam
and during the entire nmonth of May at MNary Dam Peak passage
periods for these fish coincided with peak flows at both dans.
At Little CGoose Dam 37% of the fish passed from 1 to 12 May under
the highest river flows of the year, ranging from 56 to 79 kcfs.
At McNary Dam approximately 23% of the fish passed from 7 to 9
May, Which coincided with the highest river flows of the year

(202 to 229 kcfs).

Summrer Chi nook Sal non

Timng of smolt mgrations from individual streans at Lower
Ganite Dam are depicted in Figure 5 and Table 6. Fish from the
South Fork of the Salnon River and a tributary stream the Secesh
River, both showed simlar early and protracted timng at Lower
Ganite Dam The niddle 80% of fish fromthe South Fork of the
Sal nron River passed between mid-April and late May. The peak
passage tinmes for these fish at the dam occurred in md-April and
early May (Appendix Table 11). The middle 80% of fish from the
Secesh River showed the npbst protracted timng of all streans
(including spring chinook salnon streans) at the dam occurring
from md-April to early June. Peak passage for these fish
occurred at the damin md-April (Appendix Table 15).

WId sunmmer chinook salnmon smolts from the | maha River

di splayed earlier timng at Lower Ganite Dam than all other
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streans. These fish were tagged as fall outm grants at Box Trap
8-57. This release site was the closest of all streanms to Lower
Granite Dam These fish showed the most conpressed mgration of
all streans at the dam with the mddle 80% passage occurring
fromearly April to early My. Peak passage for these fish
occurred in md-April and early May at the dam (Appendix Table
18).

Figure 6 shows the migration timng of smolts from conbi ned
popul ations atthe three dans with associated river flows at
these dans over the same time peri ods. At Lower Ganite Dam the
overall timng of smolt mgration for the conmbined wld
popul ati on of summrer chinook salnon was earlier than for that of
spring chinook salmn (Table 7). The mddle 80% of these fish
passed from early April to late May at the dam Peak passage for
these fish occurred in md-April, coincidental with low river
flows of 39 to 50 kcfs. As was observed for wild spring chinook
sal mon, peak passage of wild sumer chinook sal mon did not
coincide with peak flows at this dam One-half of these fish
passed the dam by late April, under low river flows of 29 to 56
kcfs.

The middle 80% of wild sumrer chinook sal non passed Little
Goose and McNary Dans nore rapidly than Lower Ganite Dam in
only 25 days at Little Goose Dam and 33 days at MNary Dam
(Table 7). Unlike wild spring chinook salnon, peak passage of
wi | d summer chinook salnmon did not coincide with peak flows at
t hese dans. Peak passage at Little CGoose Dam occurred on 20

April under low river flow of 48 kcfs, and over 50% of these fish
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passed in April wunder low flows, ranging from 28 to 56 kcfs.
Passage peaked at McNary Damin early and md-May under | owto-
noderate river flows of 166 to 201 kcfs. In fact, peak flow
periods from7 to 9 May and from 13 to 15 May coincided with a

decrease in detections of wild sumrer chinook salnon at this dam

Diel Timng at Damns

Diel passage timng in the bypass systens at the dams for
the conposite mgrations of all wild chinook salnmon PIT tagged
for this study was calculated for fish exiting the fish and
debris separators on an hourly basis as previously described
(Fig. 7).

At Lower Ganite Dam slightly nore wild smolts exited the
separator from 0600 to 1800 h (daytine hours, 50.3% than exited
from 1800 to 0600 (nostly nighttime hours, 49.7%. Wen we
exam ned passage in 6-hour periods, we found the |owest nunbers
exited the separator from 0600 to 1200 h, and the highest nunbers
exited from 1200 to 1800 h. However, the differences in percent
passage during the four 6-hour periods were very low (23.7-
26.6%, and not significantly different based on chi-square tests
(P > 0.05). Peak passage tinmes from the separator occurred at
the two crepuscular tines (norning and evening) and at m d-day.
Diel timng at this dam varied throughout the season, with nore
fish exiting the separator from 0600 to 1800 h in April (54.3%,
and nmore fish exiting the separator from 1800 to 0600 h in My
(53%.

At Little Goose Dam nore wild snolts exited the fish and
debris separator from 0600 to 1800 h (54.3% than exited from



33

Lower Granite Dam

% OF TOTAL DETECTIONS
14 -

124

104

0000 0300 osoo woo 1200 1600 1800 2100
TAprl + May * Apriljuly

Little Goose Dam

14

—
oooo 0300 0600 0900 1200 1500 1800 2100

— Aprit +May * ApritJuly

McNary Dam

14
124

Q000 woo 0500 0900 1200 1500 1800 2100
TIME

— 1 April-8 May 9 May-30 June  AprilJuly

Figure 7.--Die | timng of snolt mgrations of conbined
popul ations of wld chinook salnon at Lower Ganite,
Little Goose, and McNary Dans in 1992. D el
timng was cal culated on an hourly basis for fish
exiting the fish and debris separators during various
time periods of the outm gration.'




34

1800 to 0600 h (45.7%, but the difference was not significant
(P > 0.05). The |owest nunbers exited the separator from 1800 to
0000 h, and the highest nunbers exited from 1200 to 1800 h. The
di fferences between passage rates during the four 6-hour periods
were greater at Little CGoose than at Lower Granite Dam
(16-g-30.3%. However, passage from 1800 to 0000 h was the only
time period significantly different from the other three

(P < 0.002). The maj or peak passage tine was from 0400 to

0600 h, with |esser peaks around md-day and evening. As
observed for Lower Ganite Dam nore fish exited the separator
from 0600 to 1800 h in April (59.8%, and nore fish exited the
separator from 1800 to 0600 h in My (52.2%.

At McNary Dam significantly nmore wild smolts exited the
fish and debris separator from 0600 to 1800 h (70.4% than from
1800 to 0600 h (29.6% (P < 0.001). The |owest nunbers exited
from 1800 to 0000 h, and the highest nunbers exited from 0600 to
1200 h. The differences in passage rates during the four 6-hour
periods were greater than at Lower Ganite and Little CGoose Dans
(11.3-36.9%. There was no significant difference in passage
rates between the two daytine periods or between the two
nighttime periods (P > 0.05). However, as previously nentioned,
there was a highly significant difference when the time periods
were grouped by day and night. Peak passage time was from 1200
to 1400 h, with.a lesser peak in early norning. There was very
little variation in diel timng at this dam early and late in the
season. The passage between 0600 and 1800 h was 72% from 1 April
to 8 May, and 70.1% from 9 May to 30 June.
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ENVI RONVENTAL | NFORVATI ON

We discovered that many of the US. Geological Survey (USGS)
stations used to collect flow information in the study area were
no | onger operational. FLOW i nformation could only be collected
from two sites on the Salnon River, one site on the South Fork of
the Salnon River, one site on Catherine Creek, and one site on
the Imaha River (Appendix Table 20). No continuous water

tenperature information was available from any of these rivers

DI SCUSSI ON

Col l ection and taggi ng nethods devel oped during previous
studies in cooperation with the COE continued to be highly
effective and successful during sumrer and fall 1991.

Mortalities associated with collection and tagging were |ow and
conparable to earlier results (Matthews et al. 1990, 1992; Achord
et al. 1992).

Before 1992, we suspected that tagging and releasing wld
fish at higher water tenperatures may have affected their
survi val . Starting in sumrer 1992, we held fish overnight after
tagging if the water tenperature had reached 16°C. Results
reported in a previous section support this procedural change.
Anot her change in procedures will be inplemented in sunmer 1993.
Since we have not experienced a single lost tag during any 24-
hour holding test in 3 years of tagging, it appears unnecessary
to further stress fish by re-anesthetizing them to check for |ost

tags. We will record only nortality for fish held 24 hours



36

since this procedure does not require re-anesthesia. Tag |oss
wll be determned by visually inspecting |live cages for |ost
tags. Another change in tagging procedures was inplenented in
summer 1992. Al fish were PIT tagged with hand injectors, using
i ndi vidual, disinfected syringes and needles.

Detections of wild fish at dans indicated that |arger fish

rel eased the previous summer either survived better than smaller

fish, and/or were guided into the bypass systens at the dans at a

hi gher percentage than smaller fish. Small fish likely do not

survive as well as larger fish whether tagged or not. However

we continue to detect many fish at the dans that were tagged at
55-60-mm fork Iength.

A very striking and consistent trend we have observed at the
danms over the years is the relationship between magration timng
and size at release. WId fish outmgrating in April and My
were significantly larger when released than fish outmgrating in
June. This trend suggests the size of wild fish is an inportant
factor related to either snolt devel opnent or other life history
dynam cs that affect outm gration timng.

In 1992, the average detection rate of wild fish was | ower
than in 1991, but higher than in 1989 or 1990 (Achord et al.

1992). W expected the detection rate for wild fish to be

relatively high in 1992 because the winter of 1991-92 was the
mldest of all study years. Overwinter nortality is only one
factor that can influence detection rates at dams during the

spring and summer after tagging
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In the previous 3 years, wld fish migrations were
characterized by significant peaks after md-My, coincidental
with peak flows and turbidity brought on by either high country
snow melt or heavy rains. In 1992, we experienced the |owest
flows since 1977, with very low flows after m d-My. These flows
were coincidental with low nunbers of wild fish passing the dam
after this tine. However, it is also possible, due to the
overall earlier timng of all fish in 1992, that fewer fish
remai ned above Lower Granite Dam after m d- My.

Protracted arrival distributions and snall sanple sizes from
different streans nmade it difficult to quantify small differences
in outmgration timng at Lower Granite Dam Consequently, the
only statistically significant difference in timng between
streans was between fish originating in the Imaha River and
upper Big Creek. Imaha River fish arrived significantly earlier
than upper Big Creek fish at the dam (P < 0.05). However, fish
fromall streams exhibited earlier timng at the dam than was
observed during any of the previous 3 years (Matthews et al.

1990, 1992; Achord et al. 1992). As was observed in these
previous studies, wld sumer chinook salnon were the earli est
arriving group at the dam

W suspect the nmmjor causative factor for the earlier
overall timng of all snolts in 1992 was the abnormally warm |ate
winter and spring, which resulted in higher water tenperatures
than during any of the previous 3 years. W had also observed
early timng in 1990, when the late winter and spring were warner

t han nornal . Both 1989 and 1991 were characterized by cold
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weather in late winter and early spring, resulting in bel ow
normal water tenperatures. Low wat er -t enperatures probably
retarded the outmgrations of wild fish in both of these years,
even though river flows were near ,average in 1989. Raynond
(1979) cited water tenperature as one of the nobst inportant
factors involved in triggering the downstream novenents of
hat chery-reared and wild chinook salnmon snolts in spring

Peak passage for conbined snmolt populations of wild spring
and sunmer chinook salnon did not coincide well wth periods of
peak river flow (Appendix Table 21) at Lower Ganite Dam
Substantially nore of these fish passed the dam from 15 to 30
April under low river flows than passed from 1 to 16 May under
hi gher river flows. W have observed passage of wild snolts at
this dam to be highly variable over the past 4 years'and
general ly independent of river flows before md-My. During the
previous 3 years, peak passage after md-May coincided well with
peri ods of peak flow

In 1992, peak detections of conbined popul ations of wld
spring and summer chinook salnon at Little Goose and MNary Dans
coincided well with peak river flows (Appendix Tables 22 and 23).
Whet her the increased flow noved these groups of fish through the
reservoirs or were sinply coincidental with their arrival at the
dams is unknown. However, since peak detections at these dans
occurred alnost sinultaneously with increased flow, it seens
likely that fish were near the danms and were noved through them
rapidly by the increased flow Nevert hel ess, it has becone clear

from exam ni ng chinook sal non snolt passage timng over the |[ast
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4 years, that flow is only one of several factors affecting
passage tim ng. O her factors, such as water tenperature, water
turbidity, physiological developnent, variability in stock
behavior, fish size, and other yet unknown conditions may equally
affect wld snmolt passage timng at dans.

Diel timngs of fish exiting the separators over the
mgration season were simlar at Lower Ganite and Little Goose
Danms, but quite different at McNary Dam W have no expl anation
for this phenonmenon. A general observation at all three dans was
that average hourly turbine discharge during daylight hours
(0600-1800 h) was higher than average hourly turbine discharge
during nostly nighttinme hours (1800-0600 h). This coincided wth
hi gher passage of fish through the separators during daylight
hours (0600-1800 h) at all three dans.

Pacific Northwest Laboratories of Battelle in Richland,

Washi ngton and NMVFS have jointly proposed installing instream
environnental nonitors in selected streams in 1993. As this
program extends to other streans, we will be able to examne a
host of environnmental factors which nmay affect chinook sal non
parr survival and mgratory behavior.

This year's study provided additional insight concerning the
m grational behavior of different stocks of wld chinook sal non
snmolts in the Snake R ver Basin. The information gained from
this work will be critical for making sound managenent deci sions

on behalf of these fish in the future
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Appendix Table 3.--Detections of PIT-tagged smolts by date at three dams for
wild spring chinook salnon from Bear Valley Creek, 1992.

Tagging Site: Bear Valley OCreek Rel ease Date: 07/31/91 to 08/03/91
Rel ease Site: Bear Valley Creek Number Rel eased: 1042

Det ection Lower Ganite Litg4le Goose IcNary
dat e first First Prev. detect. First - Prev. detect.

at

det ecti on det ect . at | dam det ect . 1 dam 2 dans

04/ 07/ 92
04/ 10/ 92
04/ 11/ 92
04/ 14/ 92
04/ 15/ 92
04/ 16/ 92
04/ 17/ 92
04/ 18/ 92
04/ 19/ 92
04/ 20/ 92
04/ 21/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 27/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/03/92
05/ 04/ 92
05/ 05/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/ 10/ 92
05/11/92
05/12/ 92
05/13/92
05/ 14/ 92
05/ 17/ 92
05/ 18/ 92
05/ 19/ 92
05/ 20/ 92
05/ 21/ 92
05/ 24/ 92
05/ 25/ 92
05/ 26/ 92
05/ 27/ 92
05/ 28/ 92 1
05/ 29/ 92 1
05/ 30/ 92 1
06/ 04/ 92 1
06/ 07/ 92 1

06/ 09/ 92 1 1
06/ 24/ 92 1

06/ 20/ 92 1

RPREPRNRNRPNWRNERE NRFE RPN
=N - [ [l ol

WD IRRPRRON RN
[N

[EEQEEN

N B R W

[y

Tot al s 69 25 0 8
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Appendi x Table 4.-- Detections of PlIT-tagged snmoblts by date at three dams for
wild spring chinook salnon from Elk Creek, 1992.

Tagging Site: El k Creek Rel ease Date: 08/03/91 to 08/05/91
Rel ease Site: El k Creek Nunber Rel eased: 462

Det ection Lower Ganite Lit Le Goose McNary
dat e first First Prev. detect. First Prev. detect. at
det ecti on det ect . at | dam det ect . Il &m 2dams

04/ 05/ 92
04/ 06/ 92
04/ 09/ 92
04/ 11/ 92
04/ 15/ 92
04/ 14/ 92 1
04/ 16/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 27/ 92
04/ 20/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 04/ 92
05/ 05/ 92
05/ 05 /|92
05/ 08/ 92
05/ 09/ 92
05/ 10/ 92
05/ 12/ 92 3
05/ 19/ 92 1
05/ 21/ 92 1
05/ 22/ 92 1
05/ 23/ 92 1
05/ 27/ 92 1 1
05/ 20/ 92 2
06/ 04/ 92 1
06/ 00/ 92 2
06/ 11/ 92 1
06/ 12/ 92 1
07/ 17/ 92 1

W

PWRNRPRPRPPRPWRRPNNRF
=

=
W e

Total s 36 19 9 0 0
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Appendi x Table 5.-- Detections of PIT-tagged snolts by date at three dans for
wild spring chinook sal mon from Sul phur Creek, 1992.

Tagging Site:  Sul phur Creek Rel ease Date: 08/04/91 to 08/05/91
Rel ease Site: Sul phur Creek Nurmber Rel eased: 210 :

Det ecti on Lower Ganite Lit .e Goose McNary
date fi rst First Prev. det ect. First Prev. detect. at
detection det ect . at 1 dam det ect, I & m 2 dans

04/ 10/ 92
04/ 15/ 92
04/ 16/ 92
04/ 19/ 92
04/ 20/ 92
04/ 22/ 92
04/ 23/ 92
04/ 25/ 92
04/ 27/ 92
04/ 30/ 92
05/ 02/ 92 1
05/ 03/ 92
05/ 04/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/ 10/ 92
05/ 11/ 92
05/ 12/ 92
05/ 13/ 92 1
05/ 17/ 92 1
05/ 20/ 92 1
05/ 23/ 92 1
05/ 26/ 92 1
05/ 30/ 92 1
06/ 01/ 92 1
06/ 03/ 92 1

[ U e i )

e e N N N N

Total s 24 9 0 2 0 0




Appendi x Table 6.-- Detections of PIT-tagged smolts by date at three dans for
wild spring chinook salnon from Cape Horn Creek, 1992.

Tagging Site: Cape Horn Creek Rel ease Date: 08/06/91 to 08/ 07/91
Rel ease Site: Cape Horn Creek Nurmber Rel eased: 209

Det ecti on Lower Ganite Lit | le Goose McNary
dat e first First Prev, detect. First Prev. detect. at
det ecti on det ect . at | dam det ect . | dam | 2 dans

04/ 10/ 92
04/ 12/ 92
04/ 14/ 92
04/ 20/ 92
04/ 21/ 92
04/ 23/ 92
04/ 27/ 92
04/ 28/ 92
04/ 29/ 92
05/ 01/ 92 1
05/ 03/ 92
6/ A4/ 92
05/ 06/ 92
05/ 07/ 92 1
05/ 11/ 92
05/ 12/ 92
05/ 19/ 92 2
05/ 20/ 92 1
05/ 24/ 92 1
05/ 25/ 92 1
05/ 27/ 92
05/ 30/ 92
06/ 01/ 92

[EEEN NN N TN

[EEQIEEEN

N =

= e

Total s 19 S 0 0
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Appendi x Table 7.-- Detections of PIT-tagged snolts by date at three dams for
wild spring chinook salnon from Marsh Creek, 1992.

Tagging Site: Marsh Creek Rel ease Date: 09/06/91 to OS/0s/91
Rel ease Site: Marsh Creek Nunber - Rel eased: 981

Det ection Lover Ganite Lit | Le Goose McNary
dat e first First Prev. detect. First Prev. dletect. at
det ecti on det ect . at | dam det ect . | dam | 2 dans

04/ 10/ 92
04/ 11/ 92
o4/ 15/ 92
04/ 16/ 92
04/ 17/ 92
04/ 18/ 92
04/ 19/ 92
04/ 21/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 27/ 92
04/ 20/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 03/ 92
05/ 04/ 92
0B/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92 -
05/ 10/ 92
05/ 11/ 92
05/ 12/ 92
05/ 13/ 92
05/ 14/ 92
05/ 15/ 92
05/ 10/ 92 1
05/ 19/ 92 1
05/ 20/ 92 1
05/ 22/ 92 1
05/ 26/ 92 1
05/ 27/ 92 1
05/ 20/ 92
06/ 01/ 92
06/ 02/ 92
06/ 04/ 92 1
0B/ 05/ 92 -
06/ 15/ 92
06/ 16/ 92
06/ 23/ 92
06/ 29/ 92
07/ 08/ 92 1
07/ 13/ 92 1

AP PRPOWRPRPAPORPFRPORPRWWNDRRPRPRRPRPRRPRPEPNONREREE
P WkE P W

=
[N

P e

Total s 67 19 1 11 0 0




Appendi x Tabl

Tagging Site:
Rel ease Site:

e 8.--

Val l ey Creek
Val l ey Creek

Det ecti ons of

50

Rel ease Date:

Nurber

Rel eased:

X . PIT-tagged snolts by date at
wild spring chinook salnon from Valley Creek,

three dans for
1992.

08/09/91 to 08/11/91

969

Det ecti on
dat e

Lower Ganite
first
det ecti on

Lit
First
det ect.

Le Goose
Prev.
at |

det ect .
dam

First
det ect . |

McNary

Prev.

dam

detect .

at
2 dams

04/ 13/ 92
04/ 15/ 92
04/ 16/ 92
04/ 19/ 92
04/ 20/ 92
04/ 21/ 92
04/ 22/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 28/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 03/ 92
05/ 04/ 92
05/ 07/ 92
05/ 08/ 92
05/ 10/ 92
05/ 14/ 92
05/ 17/ 92
05/ 18/ 92
05/ 20/ 92
05/ 23/ 92
05/ 24/ 92
05/ 26/ 92
05/ 27/ 92
05/ 29/ 92
06/ 01/ 92
06/ 03/ 92
06/ 04/ 92
07/ 04/ 92

Total s

NP —=NEN P N WH RWNON

—_w

34

— w W

= P e

=

20

N




Appendi x Tabl

Tagging Site:
Rel ease Site:

51

e 9.-- Detections of PIT-tagged smolts by date at three dams for

wild spring chinook salmon from East Fork Sal non River, 1992.

E.F. Sal non Rl ver Rel ease Dat e: 08/ 14/91 to 08/15/91
E.F. Salnon River Nunber Rel eased: 669

Det ecti on
date

Lower Ganite ~ Lit:tle Goose McNary
fi rst First Prev. detect. First Prev. Detect. at
detection det ect. at | dam det ect . | dam| 2 dans

04/ 10/ 92
04/ 12/ 92
04/ 13/ 92
04/ 14/ 92
04/ 15/ 92
04/ 16/ 92
04/ 17/ 92
04/ 18/ 92
04/ 20/ 92
04/ 21/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 27/ 92
04/ 28/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 04/ 92
05/ 05/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/ 11/ 92
05/12/92
05/13/92
05/ 14/ 92
05/ 15/ 92
05/ 16/ 92
05/ 20/ 92
05/ 23/ 92
05/ 31/ 92
06/ 03/ 92

Total s

PR RPNNWERE WE —N

= [l el -
w Il =N
NP N

[EEQUIN

=

33 . 16 0 15 0 0
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Appendi x Table 10.-- Detections of PIT-tagged snmolts by date at three dans for
wild spring chinook salmn from Herd Creek, 1992.

Tagging Site: Herd OCreek Rel ease Date: 08/14/91 to 08/15/91
Rel ease Site: Herd Creek Number Rel eased: 307

Det ecti on Lover Ganite Lit tle Goose McNary
dat e first First Prev. detect. First Prev. dletect. at
det ecti on det ect . at | dam det ect . I &m 2dams

04/ 13/ 92
04/ 14/ 92
04/ 15/ 92
04/ 16/ 92
04/17/92
04/ 20/ 92
04/ 22/ 92 1
04/ 23/ 92
04/ 26/ 92
04/ 28/ 92 2
04/ 29/ 92 1
04/ 30/ 92 2
05/ 01/ 92 1
05/ 02/ 92 :

05/ 03/ 92
05/ 06/ 92
05/ 10/ 92 1
05/ 11/ 92 1
05/13/92 1 1
05/ 10/ 92 1

PROWERE R

,_\
W

=W

Total s 17 12 3 0 0
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Appendi x Table [I.-- Detections of PIT-tagged siuolts by date at three dans for
wild summer chinook salnmon from South Fork Sal mon River, 1992.

Tagging Site: S.F. Salnmon River Rel ease Date: 08/17/91 to 08/18/91
Rel ease Site: S-F-. Salnmon R ver Nunber Rel eased: 1027

Det ection Lower Ganite Lit €l e Coose McNary
date firs@ First Prev. detect. First Prev. detect. at
det ecti on det ect . at | dam det ect . I & m 2 dans

04/ 07/ 92
04/ 08/ 92
04/ 10/ 92
04/ 11/ 92
04/ 12/ 92
04/ 14/ 92
04/ 15/ 92
04/ 16/ 92
04/ 17/ 92
04/ 10/ 92
04/ 19/ 92
04/ 20/ 92
04/ 21/ 92
04/ 22/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 27192
04/ 28/ 92
04/ 29/ 92
05/ 01/ 92
05/ 02/ 92
05/ 03/ 92
05/ 04/ 92
05/ 05/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/ 10/ 92
05/12/92
05/13/92
05/ 14/ 92
05/ 15/ 92 2
05/ 16/ 92 1
05/ 21/ 92
05/ 22/ 92 1
05/ 24/ 92
05/ 27/ 92
05/ 20/ 92
05/ 30/ 92
06/ 04/ 92 1
05/ 06/ 92
07/ 11/ 92
07/ 16/ 92
07/ 27/ 92 1

NPOITLONDREPEWERE

[y
W N

HWWHE N PN
N = e

NRRR,R,OR WHNARNNHA HbARW
N w

NERRH
-

,_\
=

Total s 81 32 1 11 0




Appendi x Table 12.-- Detections of PIT-tagged snolts by date at three danms for

Tagging Site:
Rel ease Site:

wild spring chinook sal non from Wst Fork Chanberlain Creek, 1992.

WF. Chanberlain Creek Rel ease Dat e: 08/21/91 to 08/22/91
WF. Chanberlain Creek Nurmber Rel eased: 1057

Det ecti on
date

Lower Ganite Lit | Le Goose McNary

first First Prev. detect. First Prev. detect. at
det ecti on det ect . . at | dam det ect . Il &m 2 dans

04/ 12/ 92
04/ 14/ 92
04/ 15/ 92
04/ 16/ 92
04/ 17/ 92
04/ 19/ 92
04/ 20/ 92
04/ 21/ 92
04/ 22/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 27/ 92
04/ 28/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/ 10/ 92
05/ 11/ 92
05/ 12/ 92
05/ 13/ 92
05/ 14/ 92
05/ 19/ 92
05/ 27/ 92
05/ 28/ 92
05/ 29/ 92
06/ 01/ 92
06/ 02/ 92
06/ 03/ 92
06/ 04/ 92
06/ 07/ 92
06/ 11/ 92

Total s

NRPRRPRPRPONRPNWRRPR AW
RPN

-
SN )
[

(S R VR HN HNRR
e

[EEQPIN

47 15 0 8 0 0
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Tagging Site:
Rel ease Site:

e 13.--

Det ecti ons of

55

PI T-tagged snolts by date at

three dams for

wild spring chinook salnon from Chanberlain Creek, 1992.

Chanberl ai n
Chanberl ai n

Creek
Creek

Rel ease Dat e:

Nunber

Rel eased:

08/ 23/91
338

Det ecti on
date

Lower Ganite
first
det ecti on

Lit
First
det ect .

.e Goose
det ect .
dam

Prev.
at |

First
det ect .

McNary
|

Prev.

& m

detect. at

2 dans

04/ 14/ 92
04/ 21/ 92
04/ 26/ 92
05/ 05/ 92
05/ 06/ 92
05/ 07/ 92
05/ 19/ 92
05/ 21/ 92
05/ 25/ 92
05/ 26/ 92
05/ 27/ 92
05/ 31/ 92
06/ 02/ 92
06/ 03/ 92
06/ 07/ 92
06/ 16/ 92
06/ 23/ 92
06/ 24/ 92
06/ 25/ 92
07/ 18/ 92

Total s

1
1
2

[EEQENEN

13

SN

-
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Appendi x Table 14.-- Detections of PlIT-tagged snmolts by date at three danms for
wild spring chinook salnon from Big Creek (upper), 1992.

Tagging Site: Big Creek (upper) Rel ease Date: 08/22/91 to 08/23/91
Rel ease Site: Big Creek (upper) Nunmber Rel eased: 998

Det ection Lover Ganite ~ Lit [ Le Goose McNary
dat e first First Prev. detect. First Prev. dletsect. at
detection det ect . at | dam det ect. I dam| 2 dans

04/ 15/ 92
04/ 16/ 92
04/ 17/ 92
04/ 21/ 92
04/ 22/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 28/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 03/ 92
05/ 04/ 92
05/ 05/ 92
05/ 06/ 92 2
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/ 10/ 92
05/ 12/ 92
05/ 13/ 92
05/ 14/ 92
05/ 15/ 92
05/ 16/ 92
05/ 17/ 92 1
05/ 19/ 92 1
05/ 20/ 92
05/ 21/ 92
05/ 22/ 92
05/ 23/ 92
05/ 27/ 92
05/ 28/ 92
05/ 29/ 92
05/ 30/ 92 1
06/ 01/ 92 2 1
06/ 02/ 92 1 1
06/ 03/ 92 1
06/ 04/ 92 1 1
06/ 0B/ 92 1
06/ 07/ 92 1
06/ 0B/ 92 '
06/ 09/ 92
06/ 23/ 92
06/ 26/ 92
06/ 28/ 92 1
07/ 16/ 92 1

[ S N e el N e R e e e

[N)
N = N
=N

PR R EREWNDN A

PR W e e

N

Tot al s 57 20 0 11 0 0




Appendi x Table 15.-- Detections of

wld sunmer

Tagging Site: Secesh River
Rel ease Site: Secesh River

S57

Rel ease Dat e:
Nunber

Rel eased:

Pl T-tagged snolts by date at
chi nook salnmobn from Secesh River,

three danms for
1992.

08/25/91 to 08/26/91

1012

Det ection Lower Ganite
date first
det ecti on

Littl e Goose

First
det ect .

Prev. detect.

at |

dam

First
det ect .

McNary

Prev.

dam

detect. at

2 dams

1

04/ 05/ 92
04/ 11/ 92
04/12/ 92
04/13/92
04/ 14/ 92
04/ 15/ 92
04/ 16/ 92
04/ 18/ 92
04/ 19/ 92
04/ 20/ 92
04/ 22/ 92
04/ 23/ 92
04/ 24/ 92
04/ 27/ 92
04/ 28/ 92
04/ 29/ 92 1
04/ 30/ 92 2
05/ 01/ 92
05/ 02/ 92 1
05/ 04/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/ 10/ 92
05/13/92
05/ 14/ 92
05/ 25/ 92
05/ 26/ 92
05/ 27/ 92
05/ 29/ 92
05/ 30/ 92
05/ 31/ 92
06/ 01/ 92
06/ 04/ 92
06/ 05/ 92
06/ 08/ 92
07/ 01/ 92
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Appendi x Tabl

Tagging Site:
Rel ease Site:

e 16.--

Det ecti ons of

Cat herine Creek
Cat herine Creek

58

Rel ease Date:
Nunber

Rel eashd:

Pl T-tagged snolts by date at
wild spring chinook salnmon from Catherine Creek,

three danms for
1992.

09/04/91 to 09/05/91

940

Det ection
dat e

Lower Ganite
first
det ecti on

Lit
First
det ect .

.e (Goose

det ect .
| &m

Prev.
at

First
det ect .

McNary
|

Prev.

& m

detect. at

2 dans

04/ 09/ 92
04/10/ 92
04/ 15/ 92
04/ 16/ 92
04/17/ 92
04/ 18/ 92
04/19/ 92
04/ 20/ 92
04/ 21/ 92
04/ 22/ 92
04/ 23/ 92
04/ 24/ 92
04/ 26/ 92
04/ 28/ 92
04/ 29/ 92
04/ 30/ 92
05/01/92
05/ 02/ 92
05/ 03/ 92
05/ 04/ 92
05/ 05/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 09/ 92
05/10/ 92
05/11/92
05/12/92
05/13/92
05/ 14/ 92
05/ 15/ 92
05/ 16/ 92
05/ 17/ 92
05/ 18/ 92
05/19/92
05/ 20/ 92
05/ 21/ 92
05/ 25/ 92
05/ 27/ 92
05/ 28/ 92
05/ 29/ 92
05/30/92
05/ 31/ 92
06/ 02/ 92
06/ 06/ 92
06/ 15/ 92
06/ 23/ 92
06/ 28/ 92
06/ 29/ 92

Total s
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Appendi x Table 17.-- Detections of PIT-tagged smolts by date at three danms for
wild spring chinook salmn from Lostine River, 1992.

Tagging Site: Lostine River Rel ease Date: 09/10/91 to 09/11/91
Rel ease Site: Lostine River Nunber Rel eased: 1107

Det ection Lower Ganite Lit.tle Goose . McNary
date first First Prev. detect. First Prev. detect. at
det ecti on det ect . at | dam det ect . | dam|] 2 dans

04/ 12/ 92 3
04/ 13/ 92 1
04/ 14/ 92 3

04/ 15/ 92 1
04/ 16/ 92 5

04/17/ 92
04/ 10/ 92
04/ 19/ 92
04/ 20/ 92
04/ 21/ 92
04/ 22/ 92
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 27/ 92
04/ 28/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 03/ 92
05/ 04/ 92
05/ 05/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/09/92
05/ 10/ 92
05/ 11/ 92
05/ 12/ 92
05/13/92
05/ 14/ 92
05/ 15/ 92
05/ 19/ 92 1
05/ 20/ 92
05/ 21/ 92
05/ 22/ 92
05/ 24/ 92
05/ 26/ 92
05/ 27/ 92
05/ 20/ 92 2
05/ 29/ 92
05/ 30/ 92
05/ 31/ 92
06/ 01/ 92 1
06/ 02/ 92 1
06/ 03/ 92 1
06/ 04/ 92 2
06/ 00/ 92 1

N =W

HNNNM

N

wnh PN
[FYS RN

R, PR, RPNRPRERPNNORORENNDR AR NERERPR,RNWN
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[ENFENY Ny Ny Rk Pwh
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Total s 92 50 1 41 0 A 0




60

Appendi x Table 18.-- Detections of PIT-tagged snolts by date at three dans for
wild summrer chinook salnmon from Imaha River, 1992.

Tagging Site: I maha River Rel ease Date: 09/20/91 & 10/11/91
Rel ease Site: I Mmaha River Nurmber Rel eased: 758

Det ecti on Lover Ganite ~ Lit le Goose McRary
date first First Prev. detect. First Prev. dletect. at
det ecti on det ect . at | dam det ect . | dam| 2dams

04/ 06/ 92
04/ 08/ 92
04/10/ 92
04/ 11/ 92
04/13/92
04/ 14/ 92
04/ 15/ 92
04/ 16/ 92
04/17/ 92
04/ 18/ 92
04/19/ 92
04/ 20/ 92
04/ 21/ 92
04/ 22/ 92 5
04/ 23/ 92
04/ 24/ 92
04/ 25/ 92
04/ 26/ 92
04/ 27/ 92
04/ 20/ 92
04/ 29/ 92
04/ 30/ 92
05/ 01/ 92
05/ 02/ 92
05/ 03/ 92
05/ 04/ 92
05/ 05/ 92
05/ 06/ 92
05/ 07/ 92
05/ 08/ 92
05/ 10/ 92
05/ 11/ 92 2
05/12/ 92
05/13/92
05/ 14/ 92
05/ 15/ 92
05/ 16/ 92 1
05/ 17/ 92
05/ 19/ 92
05/ 20/ 92
05/ 21/ 92 1
05/ 23/ 92
05/ 31/ 92
06/ 01/ 92
06/11/92
06/ 19/ 92
07/ 12/ 92 1

PPN RPWoOROINdD™~BPW
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PRPrRPREPRRODDWRE

PR WANEFENNWE - NN
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Total s . 73 47 0 37 0 0




Appendi x Table 19. -A summary of the taggi ng dates,
rel ease timer

dat es,

and tenperatures, n
fromthe stream s nouth to the release point,

rtart taggi ng
net hods
nunber

of capture,

rel eased,

di st ance
nunber

times and tenperature8 (°C), rel eace
(in kiloneter8l

detected, and

percent detected for each tag group atthe three collector dam during the spring and
runmmer of 1992.
Start

oAt el 1% e Capture from No. No

Stream t eaoe el e enp pture . .
nane g?gup -(Ii-g e t? date time (°C) (°C) nethod nmouth rel. det. %det
BI G DMWD1234.BCl  08/22/91 05:26 08/22/91 13:15 9.0 13.5 SHOCK 51 82 19 23.2
CREEK DMVD1234. BC2 08/22/91 06:09 08/22/91 13:15 9.0 13.5 SHOCK 52 101 22 21.8
(upper) DMWB1234. BC3 08/22/91 07:09 08/23/91 1210 9.0 12.5 SHOCK 232 10 4.2
52 7 3.1
DM\D1234. BCB. (0B8/22/91 10:07 09/22/91 13:80 10.5 14.0 SHOCK , 53 228 19 8.8
DMW1235. BCl  08/23/91 08:08 08/23/91 12:30 10.0 13.0 SHOCK 54 139 11 8.0
BEAR KMC91215. BVI 08/03/91 04:54 08/03/91 13:53 11.0 16.0 SHOCK 17 98 14 14.3
VALLEY SA91212. BVI 08/01/91 07:05 08/02/91 11:45 13.0 16.0 SHOCK 9 118 12 10. 2
CREEK SA91212. BVZ 07/31/91 0S:36 07/31/91 12:30 14.0 16.5 SHOCK 11 ‘38 "1 17.2
SA91213. BVI 08/01/91 05:50 08/01/91 13:30 14.0 19.0 SHOCK 12 342 20 2.6
SA91213. BV2 08/01/91 06:29 08/01/91 13:30 14.5 19.0 SHOCK 13 8.0
SA91213. BVI 08/02/91 05:22 08/02/91 12:00 12.5 16.0 ...-.. 14 112 10 17.9
SA91 21 4.BV2 08/02/91 07:09 08/02/91 14:00 13.5 19.0 ...-.. 15 218 25 11.5
CHAMBERLAI N  SA91235. CBI 08/23/91 05:46 08/23/91 11:00 10.5 12.5 SEINE 27 296 22 7.7
CREEK SA91235.CB2 08/23/91 08:14 08/23/91 11:00 11.5 12.5 SHOCK 27 52 4 7.7
CATHERI NE SA91247.CC2  09/04/91 10:13 09/05/91 08:00 13.5 9.5 SEINE 42 138 25 18.1
CREEK SA91247. CC3 09/04/91 I1:05 09/04/91 14:40 15.5 19.5 SEINE 42 265 35 13.2
44 85 7 8.2
SA9124cc4  09/04/91 18:43 09/04/91 15:00 -10.6 19.6 SHOQK 49 345 44 12.8
SA91248. CC2 09/05/91 11:45 09/05/91 14:30 14.0 15.0 SEINE 47 107 13 12.1
CAPE HORN DMWB1219.CH  08/07/91 07:09 08/07/91 13:00 8.0 13.0 SHOCK 3 25 4 16.0
CREEK DMWD1219. CH2 08/07/91 07:46 08/07/91 13:30 8.0 13.0 SHOCK 4 27 4 14.9
8.5
DMVW1219. CH3 08/07/91 10:45 08/07/91 13:30 13.0 13..0 SHOCK 1 62 ) 6.5
SA9121S. M 08/06/91 12:12 (Q8/06/91 15:45 14.6 13.5 SHOCK 2 3 10 27.8

1

ELK KMC91215. ECl 8/ Q3/91 05:57 OB/ (B/91 14:15 11.0 16.0 ..... 4 286 39 13.6
CREBK KMC91217. EC 8/ 06/91 09:45 ©B/06/91 14:17 14.5 16.0 SHOCK 126 17 13.5
KMC01217.EC2  O8/05/91 10:35 (B/06/91 14:26 16.0 16.0 SHOCK 6 50 8 16.0

19



Appendi x Table 19.-- (continued)

Start
Start ta Rel . Rel. km
Stream Tag Ta ta Rel ease  Rel. te tenp Capture fro No. No.
nane group date ti date time (eCc) (°C) nethod nouth rel. det. % det.
EAST FORK SA91225. EFI 08/13/91 10:31 08/14/91 12:30 14.5 14.0 SHOCK 7 65 6 9.2
SALMON SA91226. EFI 08/14/91 06:06 08/14/91 12:15 11.0 14.0 SHOCK 13 154 14 9.1
Rl VER SA91226. EF2 08/ 14/ 91 1011 08/14/91 13:00 14.0 15.0 SHOCK 14 38 4 10.5
SA91227. EF 08/15/91 06:30 08/15/91 11:15 11.0 12.0 SHOCK 16 111 10 9.0
SA91227. EF2 08/15/91 08:20 08/15/91 13:30 12.0 14.5 SHOCK 17 301 30 9.9
HERD SA91225. HCI 08/ 13/ 91 07:49 08/14/91 12:15 11.0 14.0 SHOCK 144 16 "11.1
CREEK SA91226. HCl 08/14/91 09:20 08/14/91 13:00 13.0 15.0 SHOCK 3 25 1 4.0
SA91227. HCI 08/ 15/ 91 07:39 08/15/91 14:00 11.5 150 ..o« 4 65 7 10.8
SA91227. HC2 08/ 15/ 91 |0:46 08/15/91 14:00 13.5 15.0 SHOCK 5 73 8 11.0
| MNAHA SA91263. IRl 09/20/91 08:00 09/20/91 11:40 12.5 15.0 BTRAP 37 274 38 13.9
Rl VER SA91284. | RI 10/ 11/91 10:24 10/11/91 14:00 11.0 14.0 BTRAP 37 484 119 24.6
LOSTI NE CRP91253. LR1  09/10/91 12:16 09/11/91 14:00 11.5 14.0 SEINE 20 182 40 22.0
Rl VER CRP91253. LR2  09/10/91 13:23 09/10/91 16:15 12.5 13.0 SEINE 20 385 59 15. 3
DWMMVP1253. LR 09/10/91 12:19 09/10/91 16:15 11.5 13.0 SEINE 21 540 84 15.6
MARSH DMVP1219.MC1 08/07/91 08:07 08/07/91 13:15 8.5 13.5 SHOCK 12 168 20 11.9
CREEK DMVWB1219. MC2 08/07/91  10:00 09/07/91 13:15 11.5 13.5 SHOCK 13 117 8 6.8
SA91218. MCl 08/06/91 07:02 08/07/91 13:15 9.0 13.5 SHOCK 10 97 13 13.4
SA91218. MC2 08/06/91 08:11 08/07/91 13:15 10.0 13.5 SEINE 12 85 18 21.2
SA91218. MC3 09/06/91 09:43 08/06/91 15:00 11.5 15.5 SEINE 12 105 12 11.4
SA91220. MCl 08/08/91 06:54 08/08/91 13:00 7.5 13.5 SHOCK 14 149 11 7.4
SA91220. MC2 09/09/91 08:18 05/08/91 13:00 10.0 13.5 SHOCK 15 260 15 5.8
SOUTH FORK  SA91229. SFI 08/17/91  06:40 08/18/91 11:30 12.5 14.0 HOCK 111 209 22 10.5
SALMON SA91229. SF2 08/17/91 08:04 08/17/91 13:30 12.0 16.0 SHOCK 112 675 82 12.1
Rl VER SA91230. SFI 08/18/91 08:40 08/18/91 12:00 13.0 14.5 SHOCK 113 143 20 14.0
SULPHUR SA91216. SU 08/04/91 07:29 08/05/91 09:45 10.5 10.5 SHOCK "5 84 12 14.3
CREEK SA91216. 8112 08/04/91 11:25 08/04/91 14:30 12.5 13.0 SHOCK 6 59 9 15.3
SA91217. SU 08/05/91 07:12 8/ B/91 13:45 10.5 13.0 SHOCK 7 67 14 20.9
SECESH DMVR1238. SEI  08/26/91 07:10 08/26/91 15:00 9.5 16.0 SHOCK 25 165 3 1.8
Rl VER DMVP1238. SE2 08/26/91 08:51 08/26/91 15:00 10.5 16.0 ‘SHOCK 30 179 16 8.9
DMVD123S. SE3  08/26/91 11:14 08/26/91 15:00 14.5 16.0 SHOCK 57 2 3.5
KMC91237. SEI  08/25/91 07:d  08/26/91 15:00 11.5 16.0 SHOCK 26 196 11 5.6
KMC91237. SE2 08/25/91 0OS:56 08/25/91 14:15 '12.5 14.5 SHOCK 27 415 23 5.5
VALLEY SA91221. vd 08/09/91 06:44 08/09/91 13:30 10.5 18.0 SHOCK 3 424 23 5.4
11 10 10. 8
CREEK SA91222.vC2 08/10/91 07:01 o08/11/91 12:30 10.6 18.0 SHOCK 12 482 28 6.2

29



Appendi x Table 19.-- (continued)

Start
Start TAG  Rel. Rel. km
Stream Tag Ta TAG Rel ease Rel . tenp tenp Capture from No. No.
name group da?e tine date tinme (°C) (°C) nethod nouth rel. det. % det.
VEST FORK GSH91233, WCI  08/21/91 08:33 08/22/91 10:15 11.0 12.5 SEINE 1 149 7 4.5
CHAMBERLAIN GSH91233.WC2 08/21/91 09:21 08/21/91 13:30 13.0 16.0 SEINE 1 665 45 6.8
CREEK GSH91234.WCI  08/22/91 06:43 08/22/91 10:15 10.0 12.5 SEINE 1 243 18 7.4

€9



Appendi x Table 20.--Mnthly flow information in cubic feet per
second (cfs) for the Salnmon River at Sal non
and Wiitebird, Ildaho, the South Fork of the
Sal non River at Krassel

Catherine Creek near

Ranger

Station,

Uni on,

Oregon,

and the

| maha River

at | mabha,

Or egon- - Sept enber

1991 to June 1992. These data were provided
by the U S. Geological Survey and is cited as
provisional data subject to revision.

. | 13302500 - - !

Sep. Cct . Nov. Dec. Jan. Feb. Mar. Apr. May Jun.
wean
H ow 767 959 1,239 1,035 980 916 1, 030 1,393 2,249 1, 469
Max.
Fl ow 912 1, 220 1, 500 1, 240 1,170 1, 050 1,110 1, 690 2,890 1, 940
wi n.
Fl ow 610 843 1, 030 870 786 805 952 1,120 1, 860 1,170
Station Number 13317000--salmon River at Wiite Bird. |daho
mean
Fl ow 3,480 3, 555 4, 557 3,795 3,431 3, 864 5,615 11,150 19,470 8, 905
max. ‘
Pl ow 4,040 4,180 5, 620 5,210 3, 800 5, 060 6,670 20,400 26,700 13,400
M n.
Fl ow 3,190 3, 370 3, 560 2,680 2,680 2,940 4,690 6,110 14,500 6, 590
Station Nunber 13310700--South Fork Sal non River at Krassel Ranger Station
mean
flow 93 ----- aeee- 166 136 148 258 766 ----- -----
wax.
flow 129 ----- ---e- 286 226 238 309' 1,490  -----  -----
wi n.
flow 82  -----  a--e- 96 98 111 202 331 ----- -
Station number 13320000--Catherine Creek near union. oregon
wean
flow 25 50 76 98 74 144 175 171 69
wax.
fl ow 42 134 223 291 204 195 244 271 102
will.
flow 22 26 30 20 31 105 118 106 41
Station nunber 13292000--1mnaha River at Imnaha. Oregon
mean
fl ow 115 145 135 128 209 371 451 571 361
max.
flow 143 209 165 164 363 440 615 734 524
wi n.
FI w 106 97 88 84 131 319 357 446 275
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Appendi x Table 21. --Daily detections of PIT-tagged wild spring
and sumer chinook salnmon snolts at Lower
G anite Dam during spring and sunmmer 1992,
with associated river discharges (kcfs) and
wat er tenperatures (°F) at the dam

Dai |l y Scrol | -case Per cent
aver age wat er of
fl ow t enperature Nurnber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
04/ 01/ 92 17.9 50 0 0.0
04/ 02/ 92 21.3 50 0 0.0
04/ 03/ 92 31.0 51 0 0.0
04/ 04/ 92 31.3 51 0 0.0
04/ 05/ 92 33.2 50 2 0.3
04/ 06/ 92 35.0 51 4 0.5
04/ 07/ 92 29.0 51 3 0.4
04/ 08/ 92 33.2 52 5 0.7
04/ 09/ 92 32. 4 52 2 0.3
04/ 10/ 92 30.9 52 15 2.0
04/ 11/ 92 29.4 52 9 1.2
04/ 12/ 92 34.0 50 9 1.2
04/ 13/ 92 35.4 49 9 1.2
04/ 14/ 92 41.3 49 24 3.1
04/ 15/ 92 38.8 49 27 3.5
04/ 16/ 92 49.5 49 42 5.5
04/ 17/ 92 40. 4 50 22 2.9
04/ 18/ 92 46.5 50 9 1.2
04/ 19/ 92 47. 3 52 15 2.0
04/ 20/ 92 44.7 52 9 1.2
04/ 21/ 92 42.7 53 21 2.7
04/ 22/ 92 48. 6 53 19 2.5
04/ 23/ 92 55.7 53 20 2.6
04/ 24/ 92 50.0 53 17 2.2
04/ 25/ 92 48.0 53 11 1.4
04/ 26/ 92 47. 4 50 14 1.8
04/ 27/ 92 44.2 50 13 1.7
04/ 28/ 92 47.5 51 17 2.2
04/ 29/ 92 49.1 51 24 3.1
04/ 30/ 92 55.9 53 30 3.9
05/ 01/ 92 77.1 55 24 3.1
05/ 02/ 92 79.7 56 36 4.7
05/ 03/ 92 74.1 56 15 2.0
05/ 04/ 92 73.9 53 14 1.8
05/ 05/ 92 73.8 54 12 1.6
05/ 06/ 92 74.7 54 8 1.0
05/ 07/ 92 68. 9 54 30 3.9
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Appendi x Table 21.--(continued)

Dai |l y Scrol | -case Per cent
aver age wat er of
fl ow tenperature Nunber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
05/ 08/ 92 74.1 55 24 3.1
05/ 09/ 92 74.9 56 19 2.5
05/ 10/ 92 69. 8 55 17 2.2
05/ 11/ 92 65. 8 55 11 1.4
05/ 12/ 92 54.2 54 14 1.8
05/ 13/ 92 47.7 53 6 0.8
05/ 14/ 92 63.1 53 15 2.0
05/ 15/ 92 65.0 53 8 1.0
05/ 16/ 92 66. 6 53 4 0.5
05/ 17/ 92 50. 2 54 2 0.3
05/ 18/ 92 43. 8 54 4 0.5
05/ 19/ 92 45. 4 54 0 0.0
05/ 20/ 92 49. 3 56 3 0.4
05/ 21/ 92 58. 8 56 9 1.2
05/ 22/ 92 51.6 57 3 0.4
05/ 23/ 92 45.1 57 4 0.5
05/ 24/ 92 45. 2 56 5 0.7
05/ 25/ 92 45.3 58 2 0.3
05/ 26/ 92 56.1 57 5 0.7
05/ 27/ 92 70.5 58 17 2.2
05/ 28/ 92 56.7 59 9 1.2
05/ 29/ 92 50.7 59 5 0.7
05/ 30/ 92 44. 7 59 4 0.5
05/ 31/ 92 42.9 59 3 0.4
06/ 01/ 92 40.9 59 7 0.9
06/ 02/ 92 48.9 60 3 0.4
06/ 03/ 92 51.1 60 5 0.7
06/ 04/ 92 42. 4 61 2 0.3
06/ 05/ 92 48.1 60 3 0.4
06/ 06/ 92 50.1 60 0 0.0
06/ 07/ 92 50.0 61 2 0.3
06/ 08/ 92 48. 2 59 5 0.7
06/ 09/ 92 41.9 58 2 0.3
06/ 10/ 92 25. 4 58 0 0.0
06/ 11/ 92 24. 2 59 1 0.1
06/ 12/ 92 22.7 59 0 0.0
06/ 13/ 92 22.3 59 0 0.0
06/ 14/ 92 24. 4 59 0 0.0
06/ 15/ 92 24.9 59 1 0.1
06/ 16/ 92 23.3 60 2 0.3
06/ 17/ 92 24. 0 61 0 0.0
06/ 18/ 92 27.1 60 0 0.0
06/ 19/ 92 25. 4 60 0 0.0
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Appendi x Table 21.--(continued)

Daily Scrol | -case Per cent
aver age wat er of
flow, t enperature Nunber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
06/ 20/ 92 23. 4 60 0 0.0
06/ 21/ 92 23.5 62 0 0.0
06/ 22/ 92 21.2 70 0 0.0
06/ 23/ 92 20. 4 61 3 0.4
06/ 24/ 92 20.1 61 2 0.3
06/ 25/ 92 19.6 62 0 0.0
06/ 26/ 92 18.8 62 1 0.1
06/ 27/ 92 19.5 63 0 0.0
06/ 28/ 92 19.8 63 0 0.0
06/ 29/ 92 22. 4 65 2 0.3
06/ 30/ 92 18.9 66 0 0.0
07/ 01/ 92 20.5 71 1 0.1
07/ 02/ 92 22. 4 68 0 0.0
07/ 03/ 92 24. 1 68 1 0.1
07/ 04/ 92 33.9 68 0 0.0
07/ 05/ 92 38.1 68 0 0.0
07/ 06/ 92 40.5 68 0 0.0
07/ 07/ 92 40. 6 67 0 0.0
07/ 08/ 92 42. 4 65 0 0.0
07/ 09/ 92 41.0 64 0 0.0
07/ 10/ 92 37.1 64 0 0.0
07/ 11/ 92 28.8 63 0 0.0
07/ 12/ 92 22.8 62 0 0.0
07/ 13/ 92 16.9 62 1 0.1
07/ 14/ 92 18. 3 63 0 0.0
07/ 15/ 92 30.8 63 0 0.0
07/ 16/ 92 34.9 63 0 0.0
07/ 17/ 92 35.3 63 0 0.0
07/ 18/ 92 28.1 63 0 0.0
07/ 19/ 92 17.0 64 0 0.0
07/ 2.0/ 92 14.5 62 0 0.0
07/ 21/ 92 16.1 62 0 0.0
07/ 22/ 92 16. 4 59 0 0.0
07/ 23/ 92 17.7 59 0 0.0
07/ 24/ 92 18.2 60 0 0.0
07/ 25/ 92 17.3 61 0 0.0
07/ 26/ 92 16. 2 61 0 0.0
07/ 27/ 92 15.3 66 1 0.1
07/ 28/ 92 15.0 66 0 0.0
07/ 29/ 92 14.2 66 0 0.0
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Appendi x Table 22. --Daily detections of PIT-tagged wild spring
and sumer chinook salnon snolts at Little
Goose Dam during spring and sumer 1992, wth
associ ated river discharges (kcfs) and water
tenperatures (°F) at the dam

Daily Scrol | -case Per cent
aver age wat er of
flow t enperature Nurber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
04/ 01/ 92 13.6 0 0.0
04/ 02/ 92 21.3 - 0 0.0
04/ 03/ 92 26.1 - 0 0.0
04/ 04/ 92 30.5 - 0 0.0
04/ 05/ 92 38.1 - 0 0.0
04/ 06/ 92 34.3 - 0 0.0
04/ 07/ 92 24. 7 - 0 0.0
04/ 08/ 92 32.7 - 0 0.0
04/ 09/ 92 35.1 - 0 0.0
04/ 10/ 92 35.7 - 0 0.0
04/ 11/ 92 27.6 - 0 0.0
04/ 12/ 92 32.4 - 0 0.0
04/ 13/ 92 37.9 - 0 0.0
04/ 14/ 92 37.6 - 4 1.2
04/ 15/ 92 42.9 53 2 0.6
04/ 16/ 92 36.7 52 6 1.8
04/ 17/ 92 38.9 52 1 0.3
04/ 18/ 92 45. 9 52 7 2.1
04/ 19/ 92 46. 8 52 12 3.6
04/ 20/ 92 48.3 52 15 4.5
04/ 21/ 92 58. 7 52 10 3.0
04/ 22/ 92 48. 4 52 9 2.7
04/ 23/ 92 55.9 52 9 2.7
04/ 24/ 92 49. 3 52 15 4.5
04/ 25/ 92 49. 6 52 5 1.5
04/ 26/ 92 47. 2 52 7 2.1
04/ 27/ 92 44. 8 53 3 0.9
04/ 28/ 92 47.2 54 1 0.3
04/ 29/ 92 49.5 55 11 3.3
04/ 30/ 92 55.5 52 15 4.5
05/ 01/ 92 78.6 53 13 3.9
05/ 02/ 92 79.4 52 26 7.7
05/ 03/ 92 74.1 52 16 4.7
05/ 04/ 92 72.8 52 10 3.0
05/ 05/ 92 74.8 54 11 3.3
05/ 06/ 92 74.5 55 10 3.0
05/ 07/ 92 70. 4 55 7 2.1
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Appendi x Table 22.--(continued)

Dai |l y Scrol | -case Per cent
aver age wat er of
fl ow t enperature Nurnber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
05/ 08/ 92 73.7 55 5 1.5
05/ 09/ 92 74.8 54 6 1.8
05/ 10/ 92 70.5 54 4 1.2
05/ 11/ 92 65. 6 55 4 1.2
05/ 12/ 92 56.0 55 12 3.6
05/ 13/ 92 47.7 56 5 1.5
05/ 14/ 92 63. 1 56 4 1.2
05/ 15/ 92 65.1 56 4 1.2
05/ 16/ 92 67.4 5.6 1 0.3
05/ 17/ 92 49.7 57 3 0.9
05/ 18/ 92 43.2 57 2 0.6
05/ 19/ 92 45.3 56 6 1.8
05/ 20/ 92 50.1 56 4 1.2
05/ 21/ 92 59.2 56 0 0.0
05/ 22/ 92 51.6 56 1 0.3
05/ 23/ 92 46.0 57 1 0.3
05/ 24/ 92 44.0 58 3 0.9
05/ 25/ 92 45.5 60 3 0.9
05/ 26/ 92 53.3 58 5 1.5
05/ 27/ 92 69.1 60 8 2.4
05/ 28/ 92 62.0 59 1 0.3
05/ 29/ 92 50.1 59 2 0.6
05/ 30/ 92 45.1 59 1 0.3
05/ 31/ 92 43.5 59 0 0.0
06/ 01/ 92 41.1 62 4 1.2
06/ 02/ 92 43.9 62 2 0.6
06/ 03/ 92 55.0 62 3 0.9
06/ 04/ 92 42.5 62 7 2.1
06/ 05/ 92 48. 2 62 0 0.0
06/ 06/ 92 51.0 62 0 0.0
06/ 07/ 92 49. 6 62 2 0.6
06/ 08/ 92 47.7 62 1 0.3
06/ 09/ 92 43.7 63 1 0.3
06/ 10/ 92 25.1 63 0 0.0
06/ 11/ 92 23.8 63 0 0.0
06/ 12/ 92 23.2 64 0 0.0
06/ 13/ 92 21.8 62 0 0.0
06/ 14/ 92 24. 7 62 0 0.0
06/ 15/ 92 24.5 62 1 0.3
06/ 16/ 92 23.2 62 0 0.0
06/ 17/ 92 24. 4 61 0 0.0
06/ 18/ 92 27.2 62 0 0.0
06/ 19/ 92 24. 7 62 0 0.0
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Appendi x Table 22.-- (continued)

Dai |y Scrol | -case Per cent
aver age wat er of
fl ow t enperature Nunber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
06/ 20/ 92 23.6 62 0 0.0
06/ 21/ 92 23.6 63 0 0.0
06/ 22/ 92 22.3 64 0 0.0
06/ 23/ 92 19.7 64 1 0.3
06/ 24/ 92 20.1 64 0 0.0
06/ 25/ 92 18. 4 64 1 0.3
06/ 26/ 92 18. 8 65 0 0.0
06/ 27/ 92 19.6 65 0 0.0
06/ 28/ 92 19.6 65 2 0.6
06/ 29/ 92 23.0 66 0 0.0
06/ 30/ 92 19.1 66 0 0.0
07/ 01/ 92 18.9 68 0 0.0
07/ 02/ 92 22. 4 70 0 0.0
07/ 03/ 92 24. 7 68 0 0.0
07/ 04/ 92 34.1 70 0 0.0
07/ 05/ 92 36.9 70 0 0.0
07/ 06/ 92 41.5 70 0 0.0
07/ 07/ 92 40.5 71 0 0.0
07/ 08/ 92 42.3 71 0 0.0
07/ 09/ 92 40. 6 71 0 0.0
07/ 10/ 92 37.7 71 0 0.0
07/ 11/ 92 28.6 71 0 0.0
07/ 12/ 92 23.8 70 1 0.3
07/ 13/ 92 16. 8 70 0 0.0
07/ 14/ 92 17.6 68 0 0.0
07/ 15/ 92 31.1 69 0 0.0
07/ 16/ 92 35.0 69 0 0.0
07/ 17/ 92 35.9 68 1 0.3
07/ 18/ 92 28.5 68 0 0.0
07/ 19/ 92 17.2 67 0 0.0
07/ 20/ 92 15.2 68 0 0.0



Appendi x Table 23. --Daily detections of
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Pl T-tagged wild spring

and summer chi nook salnon snolts at MNary

Dam during spring and sumer 1992, with

associ ated river discharges (kcfs) and water

tenperatures (°F) at the dam

Dai |l y Scrol | -case Per cent
aver age wat er of
fl ow t enperature Nurnber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
04/01/92 114.3 48 0 0.0
04/02/92 115.5 48 0 0.0
04/03/92 132.2 48 0 0.0
04/04/92 110.8 48 0 0.0
04/05/92 108.8 48 0 0.0
04/06/92 143.1 48 0 0.0
04/07/92 137.5 49 0 0.0
04/08/92 140.3 49 0 0.0
04/09/92 151.0 49 0 0.0
04/10/92 146 .1 49 0 0.0
04/11/92 113.1 49 0 0.0
04/12/92 82.6 49 0 0.0
04/13/92 111.8 49 0 0.0
04/14/92 111.5 49 0 0.0
04/15/92 128.3 49 0 0.0
04/16/92 118.0 49 0 0.0
04/17/92 109.2 49 0 0.0
04/18/92 123.6 49 1 0.5
04/19/92 130.0 51 0 0.0
04/20/92 128.1 51 0 0.0
04/21/92 146.9 52 0 0.0
04/22/92 160.3 52 0 0.0
04/23/92 181.3 53 1 0.5
04/24/92 170.2 53 2 1.0
04/25/92 173.0 53 0 0.0
04/26/92 158.9 52 5 2.5
04/27/92 141.1 52 1 0.5
04/28/92 147 .7 52 3 1.5
04/29/92 164.8 53 5 2.5
04/30/92 184.2 53 7 3.4
05/01/92 190.2 52 11 5.4
05/02/92 188.9 52 3 1.5
05/03/92 186.1 54 1 0.5
05/04/92 187.0 54 6 3.0
05/05/92 184.0 54 8 3.9
05/06/92 206.4 54 14 6.9
05/07/92 218.1 55 13 6.4
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Appendi x Table 23.-- (continued)

Dai |y Scrol | -case Per cent
aver age wat er of
fl ow tenperature Nunber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
05/ 08/ 92 229.1 56 19 9.4
05/ 09/ 92 201.9 55 7 3.4
05/ 10/ 92 166. 4 55 8 3.9
05/ 11/ 92 194.8 55 7 3.4
05/ 12/ 92 200. 8 55 3 1.5
05/ 13/ 92 208. 2 55 9 4.4
05/ 14/ 92 200. 4 55 4 2.0
05/ 15/ 92 206. 7 55 2 1.0
05/ 16/ 92 211. 3 55 2 1.0
05/ 17/ 92 193.5 55 1 0.5
05/ 18/ 92 191.9 55 2 1.0
05/ 19/ 92 202. 7 55 6 3.0
05/ 20/ 92 216. 2 55 8 3.9
05/ 21/ 92 226.9 57 2 1.0
05/ 22/ 92 234. 4 57 1 0.5
05/ 23/ 92 182.7 57 1 0.5
05/ 24/ 92 162.5 57 1 0.5
05/ 25/ 92 174.5 57 0 0.0
05/ 26/ 92 207.9 57 0 0.0
05/ 27/ 92 218.9 57 7 3.4
05/ 28/ 92 202.6 60 2 1.0
05/ 29/ 92 199. 2 60 0 0.0
05/ 30/ 92 173.9 60 5 2.5
05/ 31/ 92 166. 3 60 4 2.0
06/ 01/ 92 169. 4 60 3 1.5
06/ 02/ 92 159.3 60 2 1.0
06/ 03/ 92 173.5 60 1 0.5
06/ 04/ 92 172.8 60 2 1.0
06/ 05/ 92 162.8 62 0 0.0
06/ 06/ 92 145.9 62 1 0.5
06/ 07/ 92 140. 6 62 0 0.0
06/ 08/ 92 145.9 62 1 0.5
06/ 09/ 92 184.1 62 0 0.0
06/ 10/ 92 172.5 62 0 0.0
06/ 11/ 92 184.3 64 2 1.0
06/ 12/ 92 193.8 64 1 0.5
06/ 13/ 92 178.0 64 0 0.0
06/ 14/ 92 157.9 64 0 0.0
06/ 15/ 92 178.7 64 0 0.0
06/ 16/ 92 185.7 64 0 0.0
06/ 17/ 92 199. 2 62 0 0.0
06/ 18/ 92 194/ .1 60 0 0.0
06/ 19/ 92 193.6 60 1 0.5
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Appendi x Tabl e 23.-- (continued)

Dai |l y Scrol | -case Per cent
aver age wat er of
fl ow t enperature Nunber s t ot al

Dat e (kcfs) (°F) det ect ed det ecti ons
06/20/92 193.0 63 0 0.0
06/ 21/ 92 160. 1 63 0 0.0
06/ 22/ 92 195.3 63 0 0.0
06/ 23/ 92 199. 3 64 0 0.0
06/ 24/ 92 199.1 64 0 0.0
06/ 25/ 92 197.7 65 0 0.0
06/ 26/ 92 198. 4 66 0 0.0
06/ 27/ 92 193.9 66 0 0.0
06/ 28/ 92 162.7 66 1 0.5
06/ 29/ 92 173. 3 66 0 0.0
06/ 30/ 92 153. 6 67 0 0.0
07/ 01/ 92 111.1 67 0 0.0
07/ 02/ 92 118.7 67 0 0.0
07/ 03/ 92 81.6 67 0 0.0
07/ 04/ 92 81.9 67 0 0.0
07/ 05/ 92 99.3 67 0 0.0
07/ 06/ 92 112. 4 67 0 0.0
07/ 07/ 92 110. 4 62 0 0.0
07/ 08/ 92 105.0 67 1 0.5
07/ 09/ 92 120.9 67 0 0.0
07/ 10/ 92 129.0 67 0 0.0
07/ 11/ 92 130. 2 67 1 0.5
07/ 12/ 92 100.1 67 0 0.0
07/ 13/ 92 124.6 67 0 0.0
07/ 14/ 92 143. 6 67 0 0.0
07/ 15/ 92 125.2 68 0 0.0
07/ 16/ 92 139.7 69 3 1.5
07/ 17/ 92 142. 8 68 0 0.0
07/ 18/ 92 144.0 68 1 0.5
07/ 19/ 92 118.0 68 0 0.0
07/ 20/ 92 131. 4 68 0 0.0



